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Executive Summary  

This report summarizes annual progress through 2016 under the Acid Rain Program (ARP) and the Cross-
State Air Pollution Rule (CSAPR). This reporting year marks the second year of the CSAPR 
implementation and twenty-first year of the ARP.  

Substantial reductions in power sector emissions of sulfur dioxide ({hі) and nitrogen oxides (NOX), along 
with improvements in air quality and the environment, demonstrate the success of these programs.  
Transparency and data availability are a cornerstone of this success. This report highlights data that EPA 
systematically collects on emissions, compliance, and environmental effects. 
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2016 ARP and CSAPR at a Glance 

¶ Annual {hі ŜƳƛǎǎƛƻƴǎΥ  
CSAPR - 1.2 million tons (87 percent below 2005)  
ARP - 1.5 million tons (91 percent below 1990) 

¶ !ƴƴǳŀƭ bh  ŜƳƛǎǎƛƻƴǎ  
CSAPR - 0.8 million tons (69 percent below 2005)  
ARP - 1.2 million tons (81 percent below 1990) 

¶ /{!tw ƻȊƻƴŜ ǎŜŀǎƻƴ bh  ŜƳƛǎǎƛƻƴǎΥ 420,000 tons (53 percent below 2005) 

¶ Compliance: 100 percent compliance for power plants in the ARP and CSAPR programs.  

¶ Ambient particulate sulfate concentrations: The eastern United States has shown substantial 
improvement, decreasing 71 to 75 percent between 1989ς1991 and 2014ς2016. 

¶ Ozone NAAQS attainment: Based on 2014-2016 data, all 92 areas in the East originally designated 
as nonattainment for the 1997 ozone NAAQS are now meeting the standard. 

¶ taіΦљ b!!v{ ŀǘǘŀƛƴƳŜƴǘΥ Based on 2014-2016 data, 34 of the 39 areas in the East originally 
designated as ƴƻƴŀǘǘŀƛƴƳŜƴǘ ŦƻǊ ǘƘŜ мффт taіΦљ b!!v{ ŀǊŜ ƴƻǿ ƳŜŜǘƛƴƎ ǘƘŜ ǎǘŀƴŘŀǊŘ όǘǿƻ ŀǊŜŀǎ 
have incomplete data). 

¶ Wet sulfate deposition: All areas of the eastern United States have shown significant improvement 
with an overall 66 percent reduction in wet sulfate deposition from 1989ς1991 to 2014ς2016. 

¶ Levels of acid neutralizing capacity (ANC): This indicator of recovery improved (i.e., increased) 
significantly from 1990 levels at lake and stream monitoring sites in the Adirondack region, New 
England and the Catskill mountains. 
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Chapter 1: Program Basics 

The Acid Rain Program (ARP) and the Cross-State Air Pollution Rule (CSAPR) are cap and trade programs 
designed to reduce emissions of sulfur dioxide (SOі) and nitrogen oxides (NOX) from covered power 
plants. The Acid Rain Program was the first nationwide cap and trade program, with a goal of reducing 
the emissions that cause acid rain under Title IV of the Clean Air Act. The undisputed success of the 
program in achieving significant emission reductions in a cost effective manner led to the deployment of 
the market-based cap and trade tool to additional environmental problems, namely interstate air 
pollution transport, or pollution from upwind emission sources that impact air quality in downwind 
areas.  Interstate transport makes it difficult for downwind states to meet health-based air quality 
standards for PM2.5 and ozone. EPA first deployed the NOX Budget Trading Program (NBP) to help 
northeastern states address the interstate transport of NOX emissions adversely impacting ozone air 
quality in northeastern states. Next, the NBP was effectively replaced by the ozone season NOX program 
under the Clean Air Interstate Rule, which required further summertime NOX emission reductions from 
the power sector, and also required annual reductions of NOX as well as SO2 to address PM2.5 transport. 
The CSAPR replaced CAIR beginning in 2015 to continue reducing annual SO2 and NOX emissions, as well 
as seasonal NOX emissions, to facilitate attainment of the ozone and fine particle NAAQS.  

Highlights  

Acid Rain Program (ARP) : 1995 - present 

¶ The ARP began in 1995 and covers fossil fuel-fired power plants across the contiguous United States. 
The ARP is designed to reduce SOі ŀƴŘ bh  emissions, the primary precursors of acid rain under 
Title IV of the Clean Air Act. 

¶ ¢ƘŜ !wtΩǎ ƳŀǊƪŜǘ-based SOі ŎŀǇ ŀƴŘ ǘǊŀŘŜ program sets an annual cap on the total amount of SOі 
that may be emitted by electricity generating units (EGUs). The final annual SOі ŜƳƛǎǎƛƻƴǎ cap was 
set at 8.95 million tons in 2010, a level of about one-half of the emissions from the power sector in 
1980. 

¶ bh  ǊŜŘǳŎǘƛƻƴǎ ǳƴŘŜǊ ǘƘŜ !wt ŀǊŜ ŀŎƘƛŜǾŜŘ ǘƘǊƻǳƎƘ ŀ ǊŀǘŜ-based approach that applies to a subset 
of coal-fired EGUs. 

NO  Budget Trading Program (NBP) : 2003 - 2008 

¶ The NBP was a cap and trade program that operated from 2003 to 2008, requiring NOX emission 
reductions from affected power plants and industrial units in 21 eastern jurisdictions (20 states plus 
Washington D.C.) during the ozone season (May 1 ς September 30, the warm summer months when 
ozone formation is highest). The NBP was designed as a mechanism that states could use to address 
regional interstate transport for the 1979 ozone air quality standard (known as a National Ambient 
Air Quality Standard, or NAAQS). 

¶ Lƴ нллфΣ ǘƘŜ /!Lw bh  ƻȊƻƴŜ ǎŜŀǎƻƴ ǇǊƻƎǊŀƳ ǊŜǇƭŀŎŜŘ ǘƘŜ b.t ǘƻ ŎƻƴǘƛƴǳŜ ƻȊƻƴŜ ǎŜŀǎƻƴ bh  
emission reductions from the power sector. 

http://archive.epa.gov/airmarkets/programs/cair/web/html/index.html
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Clean Air Interstate Rule (CAIR) : 2009 - 2014 

¶ CAIR implementation began in 2009 (for the annual and ozone season NOX programs) and 2010 (for 
the SO2 program) and ended on December 31, 2014. CAIR required 28 eastern jurisdictions (27 
states plus Washington, D.C.) to reduce power sector SOі and/or NOX emissions to address regional 
interstate transport for the 1997 fine particle pollution (PM2.5) and ozone NAAQS.  

¶ CAIR included three separate cap and trade programs to achieve the required reductions: the CAIR 
SOі ǘǊŀŘƛƴƎ ǇǊƻƎǊŀƳΣ ǘƘŜ /!Lw bh  ŀƴƴǳŀƭ ǘǊŀŘƛƴƎ ǇǊƻƎǊŀƳΣ ŀƴŘ ǘƘŜ /!Lw bh  ozone season trading 
program. 

¶ Two 2008 court decisions kept the requirements of CAIR in place temporarily but directed EPA to 
issue a new rule to replace it. 

Cross-State Air Pollution Rule (CSAPR) : 2015 - present 

¶ The CSAPR was developed in response to the 2008 court decisions on CAIR and replaced CAIR 
starting on January 1, 2015. 

¶ The CSAPR addresses regional interstate transport of fine particle and ozone pollution for the 1997 
ozone and PM2.5 NAAQS and the 2006 PM2.5 NAAQS. In 2015, the CSAPR required a total of 28 
eastern states to reduce SO2 emissions, annual NOX emissions and/or ozone season NOX emissions. 
Specifically, the CSAPR requires reductions in annual emissions of SOі ŀƴŘ bh  ŦǊƻƳ ǇƻǿŜǊ Ǉƭŀƴǘǎ ƛƴ 
но ŜŀǎǘŜǊƴ ǎǘŀǘŜǎ ŀƴŘ ǊŜŘǳŎǘƛƻƴǎ ƻŦ bh  ŜƳƛǎǎƛƻƴǎ during the ozone season from 25 eastern states. 

¶ The CSAPR includes four separate cap and trade programs to achieve these reductions: the CSAPR 
SO2 DǊƻǳǇ м ŀƴŘ DǊƻǳǇ н ǘǊŀŘƛƴƎ ǇǊƻƎǊŀƳǎΣ ǘƘŜ /{!tw bh  ŀƴƴǳŀƭ ǘǊŀŘƛƴƎ ǇǊƻƎǊŀƳΣ ŀƴŘ ǘƘŜ /{!tw 
bh  ƻȊƻƴŜ ǎŜŀǎƻƴ ǘǊading program. 

¶ The total CSAPR budget for each of the four trading programs equals the sum of the individual state 
budgets for those states affected by each program. In 2017, some original CSAPR budgets tighten, 
particularly in the SO2 Group 1 program. Also, the CSAPR Update replaces the original CSAPR Ozone 
Season NOX program for most states. The total CSAPR budget for each program is set at the 
following level in 2017: 

o SO2 Group 1 ς 1,372,631 tons  

o SO2 Group 2 ς 892,050 tons  

o Annual NOX ς 1,206,957 tons  

o Ozone Season NOX ς 316,464 tons  

Cross-State Air Pollution Rule Update (CSAPR Update) : 2017 - present 

¶ The CSAPR Update was developed to address regional interstate transport for the 2008 ozone 
NAAQS and to respond to the July 2015 court remand of certain CSAPR ozone season requirements. 

¶ Starting in May 2017, the CSAPR Update began further reducing ozone season NOX emissions from 
power plants in 22 states in the eastern U.S. 
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¶ The CSAPR Update achieves these reductions through an ozone season NOX cap and trade program. 
The total CSAPR Update budget equals the sum of the individual state budgets for those states 
included in the program. The CSAPR Update budget is set at 316,464 tons in 2017.1 

Analysis and Background Information  

Acid Rain Program  

Title IV of the 1990 Clean Air Act (CAA) Amendments established the ARP to address acid deposition 
nationwide by reducing annual SOі ŀƴŘ bh  ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ Ŧƻǎǎƛƭ ŦǳŜƭ-fired power plants. In contrast to 
traditional command and control regulatory methods that establish specific emissions limitations, the 
ARP SO2 program introduced a novel allowance trading system that harnessed the economic incentives 
of the market to reduce pollution. This market-based cap and trade program was implemented in two 

phases. Phase I began in 1995 and affected the most polluting coal-burning units in 21 eastern and 
midwestern states. Phase II began in 2000 and expanded the program to include other units fired by 
coal, oil, and gas. Under Phase II, EPA also tightened the annual SOі emissions cap, with a permanent 
ŀƴƴǳŀƭ ŎŀǇ ǎŜǘ ŀǘ уΦфр Ƴƛƭƭƛƻƴ ŀƭƭƻǿŀƴŎŜǎ ǎǘŀǊǘƛƴƎ ƛƴ нлмлΦ ¢ƘŜ bh  ǇǊƻƎǊŀƳ Ƙŀǎ ŀ ǎƛƳƛƭŀǊ ǊŜǎǳƭǘǎ-
oriented approach and ensures program integrity through measurement and reporting. However, it 
ŘƻŜǎ ƴƻǘ ŎŀǇ bh  ŜƳƛǎǎƛƻƴǎΣ nor does it utilize an allowance trading system. Instead, the ARP NOx 
program provisions apply boiler-specific NOx emission limitsςor ratesςin pounds per million British 
thermal units (lb/mmBtu) on certain coal-fired boilers. There is a degree of flexibility, however. Units 
under common control can comply through the use of emission rate averaging plans, subject to 
requirements ensuring that the total mass emissions from the units in an averaging plan do not exceed 
the total mass emissions the units would have emitted at their individual emission rate limits. 

NO  Budget Trading Program  

The NBP was a market-ōŀǎŜŘ ŎŀǇ ŀƴŘ ǘǊŀŘŜ ǇǊƻƎǊŀƳ ŎǊŜŀǘŜŘ ǘƻ ǊŜŘǳŎŜ bh  ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǇƻǿŜǊ 
plants and other large combustion sources during the summer ozone season to address regional air 
pollution transport that contributes to the formation of ozone in the eastern United States. The 
program, which operated during the ozone season from 2003 to 2008, was a central component of the 
bh  {ǘŀǘŜ LƳǇƭŜƳŜƴǘŀǘƛƻƴ tƭŀƴ ό{Ltύ /ŀƭƭΣ ǇǊƻƳulgated in 1998, to help states achieve the 1979 ozone 
b!!v{Φ !ƭƭ нм ƧǳǊƛǎŘƛŎǘƛƻƴǎ όнл ǎǘŀǘŜǎ Ǉƭǳǎ ²ŀǎƘƛƴƎǘƻƴΣ 5Φ/Φύ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ bh  {Lt /ŀƭƭ opted to 
ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ǘƘŜ b.tΦ Lƴ нллфΣ /!Lwϥǎ bh  ƻȊƻƴŜ ǎŜŀǎƻƴ ǇǊƻƎǊŀƳ ōŜƎŀƴΣ ŜŦŦŜŎǘƛǾŜƭȅ ǊŜǇƭŀŎƛƴƎ ǘƘŜ b.t 
ǘƻ ŎƻƴǘƛƴǳŜ ŀŎƘƛŜǾƛƴƎ ƻȊƻƴŜ ǎŜŀǎƻƴ bh  ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǘƛƻƴǎ ŦǊƻƳ ǘƘŜ ǇƻǿŜǊ ǎŜŎǘƻǊΦ 

Clean Air Interstate Rule  

CAIR required 28 eastern jurisdictions (27 states plus Washington, D.C.) to make reductions in SO2 and 
NOX emissions that cross state lines and contribute to unhealthy levels of fine particulate matter and 
ozone pollution in downwind areas. CAIR required 25 eastern jurisdictions (24 states plus Washington, 
D.C.) to limit annual power sector emissions of SOі ŀƴŘ bh  ǘƻ ŀŘŘǊŜǎǎ ǊŜƎƛƻƴŀƭ ƛƴǘŜǊǎǘŀǘŜ ǘǊŀƴǎport of 
air pollution that contributes to the formation of fine particulates. It also required 26 jurisdictions (25 
ǎǘŀǘŜǎ Ǉƭǳǎ ²ŀǎƘƛƴƎǘƻƴΣ 5Φ/Φύ ǘƻ ƭƛƳƛǘ ǇƻǿŜǊ ǎŜŎǘƻǊ ƻȊƻƴŜ ǎŜŀǎƻƴ bh  ŜƳƛǎǎƛƻƴǎ ǘƻ ŀŘŘǊŜǎǎ ǊŜƎƛƻƴŀƭ 
interstate transport of air pollution that contributes to the formation of ozone during the ozone season. 

                                                           
1DŜƻǊƎƛŀΩǎ hȊƻƴŜ {Ŝŀǎƻƴ bhX budget adds 24,041 tons of emissions to the total for states covered by 
CSAPR Update. 



 
2016 Program Progress ς Cross-State Air Pollution Rule and Acid Rain Program 

https://www3.epa.gov/airmarkets/progress/reports/program_basics.html 

 

 

Chapter 1: Program Basics  Page 11 of 85 

CAIR used three separate market-based cap and trade programs to achieve emission reductions and to 
help states meet the 1997 ozone and fine particle NAAQS. 

EPA issued CAIR on May 12, 2005 and the CAIR federal implementation plans (FIPs) on April 26, 2006. In 
2008, the U.S. Court of Appeals for the DC Circuit remanded CAIR to the Agency, leaving existing CAIR 
programs in place while directing EPA to replace them as rapidly as possible with a new rule consistent 
ǿƛǘƘ ǘƘŜ /ƭŜŀƴ !ƛǊ !ŎǘΦ ¢ƘŜ /!Lw bh  ƻȊƻƴŜ ǎŜŀǎƻƴ ŀƴŘ bh  ŀƴƴǳŀƭ ǇǊƻƎǊŀƳǎ ōŜƎŀƴ ƛƴ нллфΣ ǿƘƛƭŜ ǘƘŜ 
CAIR SOі program began in 2010.  

The CSAPR replaced CAIR starting on January 1, 2015. 

Cross-State Air Pollution Rule  

EPA issued the CSAPR in July 2011, requiring 28 states in the eastern half of the United States to 
significantly improve air quality by reducing power plant emissions that cross state lines and contribute 
to fine particle and summertime ozone pollution in downwind states. The CSAPR requires 23 states to 
reduce annual SO2 and NOX emissions to help downwind areas attain the 2006 and/or 1997 annual PM2.5  
NAAQS. The CSAPR also requires 25 states to reduce ozone season NOX emissions to help downwind 
areas attain the 1997 ozone NAAQS. The CSAPR divides the states required to reduce SO2 emissions into 
two groups (Group 1 and Group 2). Both groups must reduce their SO2 emissions in Phase I. All Group 1 
states, as well as some Group 2 states, must make additional reductions in SO2 emissions in Phase II in 
order to eliminate their significant contribution to air quality problems in downwind areas. 

The CSAPR was scheduled to replace CAIR starting on January 1, 2012. However, the timing of the 
CSAPR's implementation was affected by D.C. Circuit actions that stayed and then vacated the CSAPR 
ōŜŦƻǊŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΦ hƴ !ǇǊƛƭ нфΣ нлмпΣ ǘƘŜ ¦Φ{Φ {ǳǇǊŜƳŜ /ƻǳǊǘ ǊŜǾŜǊǎŜŘ ǘƘŜ 5Φ/Φ /ƛǊŎǳƛǘΩǎ ǾŀŎŀǘǳǊΣ 
ŀƴŘ ƻƴ hŎǘƻōŜǊ ноΣ нлмпΣ ǘƘŜ 5Φ/Φ /ƛǊŎǳƛǘ ƎǊŀƴǘŜŘ 9t!Ωǎ Ƴƻǘƛƻƴ ǘƻ ƭƛŦǘ ǘƘŜ ǎǘŀȅ ŀƴŘ ǎƘƛŦǘ ǘƘŜ /{APR 
compliance deadlines by three years. Accordingly, CSAPR Phase I implementation began January 1, 2015 
and Phase II began January 1, 2017. 

Cross-State Air Pollution Rule Update  

On September 7, 2016, EPA finalized an update to the CSAPR ozone season program by issuing the 
CSAPR Update. This rule addresses the summertime  ozone pollution in the eastern U.S. that crosses 
state lines and will help downwind states and communities meet and maintain the 2008 ozone NAAQS. 
In May 2017, the CSAPR Update began further reducing ozone season NOX emissions from power plants 
in 22 states in the eastern U.S. 

Next Steps to Address Interstate Air Pollution Transport  

The CSAPR Update will result in meaningful, near-term reductions in ozone pollution that crosses state 
lines. However, the CSAPR Update may ƻƴƭȅ ǇŀǊǘƛŀƭƭȅ ǊŜǎƻƭǾŜ ŎƻǾŜǊŜŘ ǎǘŀǘŜǎΩ ƛƴǘŜǊǎǘŀǘŜ ƻȊƻƴŜ ǘǊŀƴǎǇƻǊǘ 
obligations for the 2008 ozone NAAQS. ¦ƴŘŜǊ ǘƘŜ /ƭŜŀƴ !ƛǊ !ŎǘΩǎ άƎƻƻŘ ƴŜƛƎƘōƻǊέ ǇǊƻǾƛǎƛƻƴǎ ό{ŜŎǘƛƻƴ 
110(a)(2)(D)(i)(I)), upwind states that contribute significantly to nonattainment or interfere with 
maintenance of the NAAQS in downwind areas must implement emission reductions through a state 
implementation plan (SIP), or in the absence of an approved SIP, a federal implementation plan (FIP). 
The CSAPR Update, however, may not be sufficient to fulfill this requirement. States and EPA will need 
to determine whether additional actions are needed to fully address regional ozone transport for this 
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NAAQS. In October 2017, EPA issued a memo with supplemental information intended to help states 
determine whether they have additional interstate transport obligations for the 2008 ozone NAAQS.  For 
states that have not addressed this through their SIPs, EPA has committed to making this determination 
regarding remaining 2008 obligations by December, 2018.  

Additionally, EPA promulgated a new, tighter ozone standard in 2015. Good neighbor SIPs for the 2015 
ozone NAAQS are due in October 2018.  EPA issued a Notice of Data Availability in December 2016, 
soliciting comments on preliminary interstate ozone transport modeling for the 2015 ozone NAAQS. In 
March 2018, EPA released a memo providing updated projected air quality modeling results for ozone, 
including projected ozone concentrations in 2023 at potential nonattainment and maintenance sites for 
the 2015 ozone NAAQS and projected upwind state contribution data.  This memo also noted that the 
άƎƻƻŘ ƴŜƛƎƘōƻǊέ ǇǊƻǾƛǎƛƻƴ ŦƻǊ ǘƘŜ нлмр ƻȊƻƴŜ b!!v{ Ŏŀƴ ōŜ ŀŘŘǊŜǎǎŜŘ ƛƴ ŀ ǘƛƳŜƭȅ ŦŀǎƘƛƻƴ ǳǎƛƴƎ ǘƘŜ п-
step transport framework that has evolved through previous state and federal regulatory actions, 
including the CSAPR and CSAPR Update. 

More Information  

¶ Acid Rain Program (ARP) https://www.epa.gov/airmarkets/acid-rain-program  

¶ Cross-State Air Pollution Rule (CSAPR) https://www.epa.gov/csapr  

¶ Cross-State Air Pollution Update Rule (CSAPR Update) https://www.epa.gov/airmarkets/final-cross-
state-air-pollution-rule-update  

¶ Clean Air Interstate Rule (CAIR) 
https://archive.epa.gov/airmarkets/programs/cair/web/html/index.html  

¶ NOx Budget Trading Program (NBP) / NOx SIP Call https://www.epa.gov/airmarkets/nox-budget-
trading-program 

¶ National Ambient Air Quality Standards (NAAQS) https://www.epa.gov/criteria-air-pollutants  

¶ [ŜŀǊƴ ƳƻǊŜ ŀōƻǳǘ 9t!Ωǎ /ƭŜŀƴ !ƛǊ aŀǊƪŜǘ tǊƻƎǊŀƳǎ https://www.epa.gov/airmarkets/programs 

¶ Learn more about emissions trading https://www.epa.gov/emissions-trading-resources 

https://www.epa.gov/airmarkets/acid-rain-program
https://www.epa.gov/csapr
https://www.epa.gov/airmarkets/final-cross-state-air-pollution-rule-update
https://www.epa.gov/airmarkets/final-cross-state-air-pollution-rule-update
https://archive.epa.gov/airmarkets/programs/cair/web/html/index.html
https://www.epa.gov/airmarkets/nox-budget-trading-program
https://www.epa.gov/airmarkets/nox-budget-trading-program
https://www.epa.gov/criteria-air-pollutants
https://www.epa.gov/airmarkets/programs
http://www.epa.gov/emissions-trading-resources


 
2016 Program Progress ς Cross-State Air Pollution Rule and Acid Rain Program 

https://www3.epa.gov/airmarkets/progress/reports/program_basics.html 

 

 

Chapter 1: Program Basics  Page 13 of 85 

Figures 

 

Figure 1. History of ARP, NBP, CAIR, and CSAPR  
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Figure 2. Map of Cross -State Air Pollution Rule  States  
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Chapter 2: Affected Units  

The Acid Rain Program (ARP) and the Cross-{ǘŀǘŜ !ƛǊ tƻƭƭǳǘƛƻƴ wǳƭŜΩǎ ό/{!twύ ǎǳƭŦǳǊ ŘƛƻȄƛŘŜ ό{hіύ and 
ƴƛǘǊƻƎŜƴ ƻȄƛŘŜǎ όbh ύ ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǘƛƻƴ ǇǊƻƎǊŀƳǎ ƎŜƴŜǊŀƭƭȅ ŀǇǇƭȅ to large electricity generating units 
(EGUs) that burn fossil fuels to generate electricity for sale. This section covers units affected in 2016. 

Highlights  

Acid Rain Program (ARP)  

¶ In 2016, the ARP SOі requirements applied to 3,446 fossil fuel-fired combustion units at 1,216 
facilities across the country; 710 units at 314 facilities were subject ǘƻ ǘƘŜ !wt bh  ǇǊƻƎǊŀƳΦ 

 Cross-State Air Pollution Rule (CSAPR)  

¶ In 2016, there were 2,708 affected EGUs at 846 facilities in the CSAPR SOі program. Of those, 2,160 
(80 percent) were also covered by the ARP. 

¶ Lƴ нлмсΣ ǘƘŜǊŜ ǿŜǊŜ нΣтлу ŀŦŦŜŎǘŜŘ 9D¦ǎ ŀǘ упс ŦŀŎƛƭƛǘƛŜǎ ƛƴ ǘƘŜ /{!tw bh  ŀƴƴǳŀƭ ǇǊƻƎǊŀƳ ŀƴŘ 
3,106 affected EGUs at 929 facilities in the CSAPR bh  ƻȊƻƴŜ ǎŜŀǎƻƴ ǇǊƻƎǊŀƳΦ Of those, 2,160 (80 
percent) and 2,474 (80 percent), respectively, were also covered by the ARP. 

Analysis and Background Information  

In general, the ARP and the CSAPR SO2, NOX annual, and NOX ozone season trading programs apply to 
large EGUsτboilers, turbines, and combined cycle unitsς that burn fossil fuel, serve generators with 
nameplate capacity greater than 25 megawatts, and that produce electricity for sale. These EGUs 
include a range of unit types, including units that operated year-round to provide baseload power to the 
electric grid, as well as units that provided power only on peak demand days. The ARP NOX program 
applies to ARP-affected units that are older, historically coal-fired boilers. 

More Information  

¶ Acid Rain Program (ARP) https://www.epa.gov/airmarkets/acid-rain-program 

¶ Cross-State Air Pollution Rule (CSAPR) https://www.epa.gov/csapr 

  

https://www.epa.gov/airmarkets/acid-rain-program
https://www.epa.gov/csapr
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Figures 

 

Figure 1. Affected Units in CSAPR and ARP, 2016 
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Figure 2. Affected Units in CSAPR and ARP, 2016 
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Chapter 3: Emission Reductions  

The Acid Rain Program (ARP) and Cross-State Air Pollution Rule (CSAPR) programs significantly reduced 
sulfur dioxide (SOіύΣ ŀƴƴǳŀƭ ƴƛǘǊƻƎŜƴ ƻȄƛŘŜǎ όbhX), ŀƴŘ ƻȊƻƴŜ ǎŜŀǎƻƴ bh  ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǇƻǿŜǊ ǇƭŀƴǘǎΦ 
Most of the emission reductions since 2005 occurred in response to the Clean Air Interstate Rule (CAIR), 
which was replaced by CSAPR in 2015. This section covers changes in emissions at units affected by the 
CSAPR and ARP in 2016. 

Sulfur Dioxide (SO 2) 

Highlights  

Overall Results  

¶ Under the ARP, CAIR, and now CSAPR, power plants have significantly lowered SO2 emissions while 
electricity demand (measured as heat input) remained relatively stable, indicating that the emission 
reductions were not driven by decreased electric generation. 

¶ These emission reductions are a result of an overall increase in the environmental efficiency at 
affected sources as power generators installed controls, switched to lower emitting fuels, or 
otherwise reduced their SOі emissions while meeting relatively steady electricity demand. 

2.ƾɯ$ÔÐÚÚÐÖÕɯ3ÙÌÕËÚ 

¶ ARP: Units in the ARP emitted 1.5 million tons of SOі in 2016, well below the ARP's statutory annual 
cap of 8.95 million tons. ARP sources reduced emissions by 14.3 million tons (91 percent) from 1990 
levels and 15.8 million tons (91 percent) from 1980 levels. 

¶ CSAPR and ARP: In 2016, the second year of operation of the CSAPR SOі program, sources in both 
the CSAPR SOі annual program and the ARP together reduced SOі emissions by 14.2 million tons (91 
percent) from 1990 levels (before implementation of the ARP), 9.7 million tons (87 percent) from 
2000 levels (ARP Phase II), and 8.8 million tons (85 percent) from 2005 levels (before 
implementation of CAIR and CSAPR). All ARP and CSAPR sources together emitted a total of 1.5 
million tons of SOі in 2016. 

¶ CSAPR: Annual SOі emissions from sources in the CSAPR SOі program alone fell from 8.8 million 
tons in 2005 to 1.2 million tons in 2016, a 87 percent reduction. In 2016, SOі emissions were about 
2.3 million tons below the regional CSAPR emission budgets (1.8 million in Group 1 and 0.5 million in 
Group 2); the CSAPR SOі annual program's 2016 regional budget are 2,551,802 and 917,787 tons for 
Group 1 and Group 2, respectively. 

2.ƾɯ2ÛÈÛÌ-by-State Emissions 

¶ CSAPR and ARP: From 1990 to 2016, annual SOі emissions from sources in the ARP and the CSAPR 
SOі program dropped in 45 states plus Washington, D.C. by a total of approximately 14.2 million 
tons. In contrast, annual SOі emissions increased in three states (Idaho, Nebraska, and Vermont) by 
a combined total of 550 tons from 1990 to 2016. 
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¶ CSAPR: All 23 states (16 states in Group 1 and 7 states in Group 2) had emissions below their CSAPR 
allowance budgets, collectively by about 2.3 million tons. 

2.ƾɯ$ÔÐÚÚÐÖÕɯ1ÈÛÌÚ 

¶ The average SO2 emission rate for units in the ARP or CSAPR SOі program fell to 0.13 lb/mmBtu. This 
indicates an 81 percent reduction from 2005 rates, with the majority of reductions coming from 
coal-fired units. 

¶ Although heat input has decreased slightly over the past 11 years, emissions have decreased 
dramatically since 2005, indicating an improvement in emission rate at the sources. This is due in 
large part to greater use of control technology on coal-fired units and increased generation at 
natural gas-fired units that emit very little SO2 emissions. 

Analysis and Background Information  

SOі is a highly reactive gas that is generated primarily from the burning of fossil fuels at power plants. In 
addition to contributing to the formation of fine particle pollution (PM2.5), SOі emissions are linked with 
a number of adverse effects to human health and ecosystems. 

The states with the highest emitting sources in 1990 have generally seen the greatest SOі ŜƳission 
reductions under the ARP, and this trend continued under CAIR and CSAPR. Most of these states are 
located in the Ohio River Valley and are upwind of the areas the ARP and CSAPR were designed to 
protect. Reductions under these programs have provided important environmental and health benefits 
over a large region. 

More Information  

¶ ±ƛǎƛǘ 9t!Ωǎ tƻǿŜǊ tƭŀƴǘ 9Ƴƛǎǎƛƻƴ ¢ǊŜƴŘǎ ǎƛǘŜ ŦƻǊ ǘƘŜ Ƴƻǎǘ ǳǇ-to-date emissions and control data for 
sources in CSAPR and the ARP https://www3.epa.gov/airmarkets/progress/datatrends/index.html 

¶ Air Markets Program Data (AMPD) https://ampd.epa.gov/ampd/ 

¶ Acid Rain Program (ARP) https://www.epa.gov/airmarkets/acid-rain-program 

¶ Cross-State Air Pollution Rule (CSAPR) https://www.epa.gov/csapr 

¶ Learn more about sulfur dioxide (SO2) https://www.epa.gov/so2-pollution 

¶ Learn more about particulate matter (PM) https://www.epa.gov/pm-pollution 

  

https://www3.epa.gov/airmarkets/progress/datatrends/index.html
https://ampd.epa.gov/ampd/
https://www.epa.gov/airmarkets/acid-rain-program
https://www.epa.gov/csapr
https://www.epa.gov/so2-pollution
https://www.epa.gov/pm-pollution
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Figures 

 

Figure 1. SO 2 Emissions from CSAPR and ARP Sources, 1980ï2016 
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Figure 2. State -by-State SO 2 Emission s 
from  CSAPR and ARP Sources, 1990ï2016 

  
































































































































